Background and Purpose: Carotid atherosclerosis has been recognized as a major cause of stroke. The current study aimed to describe the effect of multiplicity rather than the type of vascular risk factors on severity of carotid atherosclerosis among a large sample of Egyptian population. Methods: We analyzed the data of 1969 Egyptian subjects, who proved to have extra cranial carotid atherosclerotic disease by duplex scanning at the vascular laboratories of Cairo University Hospitals. Demographic, clinical data and causes of referral were recorded and correlated with ultrasound findings. Atherosclerotic indices, namely IMT, plaque number and percentage of stenosis were used for evaluation of severity of carotid atherosclerosis. Furthermore, subjects were classified according to multiplicity of major atherosclerotic risk factors and multivariate regression analysis was performed to detect independent predictors of significant carotid disease. Results: Out of 1969 subjects with proved signs of extracranial carotid atherosclerosis by duplex ultrasonographic scan, 225 (11.4%) showed hemodynamic significant stenosis (≥50%). Multiplicity of risk factors beyond the age of 50 years was the strongest predictor of significant stenosis. Conclusion: Age more than 50 years and multiplicity rather than the type of risk factors were the strongest predictors of significant carotid atherosclerotic disease (CAD).
INTRODUCTION
Identification of risk factors in asymptomatic and/or symptomatic patients is the preferred method to improve the quality of clinical practice and patient care. It is well known that multiple risk factors contribute to atherosclerosis that causes cerebrovascular disease (CVD) and these risk factors interact multiplicatively [1, 2] .
Ultrasound measurements of IMT and plaque in the carotid arteries are important not only for the assessment of structural alterations but also because the extent of atherosclerosis in these vessels reflects the severity of arterial damage in other vascular territories [3] .
Recent studies have suggested that clustering of several risk factors may strongly promote increased intima media thickness in the carotid arteries [4, 5] and therefore might be a strong predictor for future stroke [6] [7] [8] . Nevertheless, the significance of multiple risk factors and their relation to atherosclerosis has been mainly examined in European, American and Asian population [9] . It remains to be clarified whether multiple risk factors are related to severity of atherosclerosis and/or are predictive to atherosclerosis of the carotid arteries in the Egyptian population.
MATERIALS AND METHODS

Study Population
This study is a retrospective analytical study based on the clinical and duplex ultrasound finding of 1969 subjects who proved to have extracranial carotid atherosclerotic disease at vascular laboratories of Cairo University hospitals during period from January 1 st 2008 to January 1 st 2010. The study population recruited from cases referred to vascular ultrasound laboratories due to: 1) Cerebrovascular symptoms either stroke or TIAs (sym-ptomatic group)
2) Checkup either routine or before coronary bypass graft surgery (Asymptomatic group )
Clinical Data and Cardiovascular Risk Factors
The following data were collected from each individual patient prior to ultrasound examination: Age, Sex, Hypertension, Diabetes Mellitus, Dyslipidemia, Obesity, Smoking, and history of Ischemic heart disease (IHD). Hypertension was defined as blood pressure >140/90 mm Hg for ≥2 repeated measurements or if a subject was on antihypertensive medications [10] ; diabetes mellitus as repeated fasting plasma glucose > 126 mg/dl or a patient on anti-diabetic measures [11] ; dyslipidemia as fasting serum total cholesterol of ≥200 mg/dl, LDL cholesterol of ≥130 mg/dl, HDL cholesterol of <40 mg/dl for men and <50 mg/dl for women or triglyceride concentration of ≥150 mg/dl or if the subject was on lipid-lowering drugs or gave a history of established diagnosis of dyslipidemia [12] . Obesity was defined as a body mass index of ≥30 [13] . History of cigarette smoking was positive if subjects smoked ≥10 cigarettes per day for >10 years and ischemic heart disease was defined as evidence of the disease based on ECG, echocardiography, stress test or coronary angiography or if the patient was known to have ischemic heart disease.
Ultrasonographic Data (Carotid Duplex Scan)
Carotid duplex scanning was performed by qualified vascular operators using Philips HDI 5000 machines. A high-frequency (7-to 10-MHz) linear array transducer was employed to scan the carotid from the most proximal common carotid artery (CCA) to the internal carotid artery (ICA) as far as the mandible permitted. The examination starts by a B-mode transverse scanning of the vessels so as to examine the arterial wall morphology, detect intima media changes and presence of atheromatous plaques.
Intima Media Thickness
Longitudinal scanning and quantification of the intima media thickness (IMT) at the distal far wall of the CCA was done, IMT ≥ 1.0 mm was considered abnormal [14] .
Assessment of Extra-Cranial Carotid Plaques
Plaques were defined by the presence of focal, severe wall thickening (IMT > 2 mm). Echogenicity and surface characteristics were evaluated and number of plaques was recorded in each subject [15] . 
Degree of Carotid Artery Stenosis
STATISTICAL ANALYSIS
Data were described as mean ± standard deviation (SD), range, frequencies (number of cases) and relative frequencies (percentages). Categorical variables were expressed as percentages and continuous variables were expressed as mean ± SD, with a 95% confidence interval (CI). Comparative statistics were performed with Student's t test, Mann-Whitney U or Χ 2 test as appropriate. Multivariate regression analysis was performed to detect independent predictors of carotid atherosclerosis and carotid stenosis. A probability value (p value) less than 0.05 was considered statistically significant. All statisticcal calculations were performed using Microsoft Excel version 7 and SPSS version 15 for MS windows (Statistical Package for the Social Science, SPSS Inc., Chicago, Ill., USA).
RESULTS
A total of 1969 subjects were included in the study. Age, gender and the number of risk factors are demonstrated in Table 1 .
Carotid Atherosclerotic Disease (CAD) was defined as: IMT ≥ 1 mm and/or presence of plaques. Increase IMT only without associated plaques were detected in (15.08%) and presence of carotid plaque existed in (84.91%). Hemodynamic significant stenosis ≥50% was found in 225 patients (11.4%) of subjects. Among those patients 155 (7.87%) had moderate stenosis (≥50% -<70%), 67 (3.4%) had severe carotid artery stenosis (≥70%) and 3 (0.15%) subjects only showed total occlusion ( Table 2) .
Multivariate stepwise logistic regression analysis showed that age > 50 followed by presence of multiple risk factors (≥3 risk factors) were the strongest predictors for the hemodynamic significant stenosis (≥50%) and severe stenosis (≥70%) ( Table 3) .
DISCUSSION
This study highlights the strong relationship between aggregation of major cerebrovascular risk factors and severity of carotid atherosclerosis among a large sample of Egyptian subjects. This retrospective analysis showed a strong correlation between age and multiplicity of risk factors (≥3) on one side and severity of carotid atherosclerosis on the other side.
In agreement with our results, several studies includeing previous reports from Egypt found that among all risk factors investigated, age has by far the strongest independent association with carotid atherosclerosis. Age may affect the pathogenesis of atherosclerosis by inducing physiological vascular changes and by increasing the exposure to traditional risk factors [17] [18] [19] .
It has been suggested that different risk factors dominate in different stages of atherosclerosis. Risk factors found to have a stable effect across age could be important in initiating atherosclerosis, whereas risk factors which have an increasing effect with age, such as hypertension and hyperlipidemia, may be more associated with the progression of atherosclerosis [20] .
In the current study, the only two predictors of significant (≥50%) and severe stenosis (≥70%) were age and multiplicity of risk factors. This finding supports the view that multiple risk factors have a synergistic effect on the risk and severity for CAD, as it has been demonstrated by others [21] .
Our study proved that hemodynamic significant stenosis ≥ 50% was found in (11.4%) of subjects, (7.87%) had moderate stenosis (≥50% -<70%), (3.4%) had severe carotid artery stenosis (≥70%) and (0.15%) subjects only showed total occlusion. This finding confirms the following; there is a trend increasing in the incidence of significant carotid stenosis among Egyptians compared to previously published data. Comparing this finding with one of the American studies, the Cardiovascular Health Study [22] examined 5441 community-dwelling people aged ≥ 65 years. Carotid stenosis >50% was found in 7% of the men and 5% of the women, and 1.2% of men and 1.1% of women had a 75% -99% stenosis. The current data confirm that Atherosclerosis among Egyptians is rising and this is a call for health authorities to monitor the noncommunicable diseases and invest into health education and prevention programs.
Our study was underpowered to identify the role of gender, due to the high prevalence of males in our sample (72.5%), therefore, an under representation of high-risk women is also possible. However, the higher prevalence of atherosclerotic lesions in males was in accordance with that found in other studies as the Cardiovascular Health Study which showed that among the elderly (≥65 years), women have less carotid atherosclerosis than men. The Atherosclerosis Risk in Communities (ARIC) Study [23] revealed that the carotid wall intima-media thickness is greater in men than in women aged 45 to 64 years. Caplan et al. [24] demonstrated that female may be more susceptible to intracranial arterial occlusive disease than extracranial carotid disease [25] .
In conclusion, according to the current study, multiple risk factors are more predictive than a single risk factor for atherosclerosis in the carotid arteries. Since unfavorable risk factor profile is associated with an increase in the severity of atherosclerosis and age is non modifiable, our study highlights the importance of controlling modifiable risk factors early in life which may retard atherosclerosis development and hence delay the onset of progression to clinical cerebrovascular insults.
